Laminin inhibits estrogen action in human breast cancer cells.
Breast tumors that lack estrogen responsiveness have a poor prognosis. Despite the critical importance to breast cancer treatment, little is known about the loss of estrogen responsiveness and the development of antiestrogen resistance. We have examined the regulation of estrogen-induced proliferation, estrogen regulation of progesterone receptor (PR) expression, and estrogen signaling pathways in estrogen receptor (ER) positive (MCF-7 and T47D) breast cancer cell lines by specific extracellular matrix proteins (ECM) under serum-free conditions. Estrogen, supplemented with submaximal concentrations of insulin-like growth factor I (IGF-I) and epidermal growth factor (EGF), stimulated DNA synthesis of MCF-7 cells 7- to 10-fold and T47D cells 2-fold on collagen I or fibronectin. However, estrogen-induced proliferation was greatly reduced on laminin. In contrast, IGF-I or EGF, alone, stimulated proliferation of MCF-7 and T47D cells on all ECM. Thus, ER+ breast cancer cells were not refractory to mitogens when cultured on laminin. Similarly, estrogen induction of PR occurred on fibronectin or collagen I, but not on laminin. While ER content was similar on all ECM, estrogen stimulation of estrogen response element (ERE)-luciferase activity was significantly lower in MCF-7 cells cultured on laminin. Therefore, changes in ECM composition that occur in breast cancer may alter estrogen-responsiveness and the effectiveness of antiestrogen therapies in ER+ breast cancer cells.